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(54) Abstract Title 

A drive unit that 



permits Dmrted relative rotation between input and output shafts 



(57) A drive unit 1 for driving agricultural implements has a drive housing 2 with a first shaft 7 having a first 
gear 13 which is axially fixed and rotatable, to a limited extent (see fig 2), relative to the first shaft 1. The first 
gear 13 meshes with a second gear 29, which is firmly connected to a second shaft in the axial direction and 
the direction of rotation. This assembly enables a limited amount of rotation of the first shaft 7, with the 
second shaft 24 being stationary. Tractors ordinarily include a multi-splined power take-off shaft The teeth of 
the power take-off shaft may be aligned with gaps of the connecting bore of the driveshaft to permit an easy 
sliding-on and coupling operation. 
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Title: Drive Unit 

Description of Invention 

This invention relates to a drive unit for use in agricultural implement 
drivelines. The drive unit includes a drive housing with a first shaft rotatably 
supported around a first axis of rotation in the drive housing. One shaft end 
projects from the drive housing. The shaft also carries a first gear. A second 
shaft is rotatably supported around a second axis of rotation in the drive 
housing. One shaft end of the second shaft projects from the drive housing and 
the other end carries a second gear. The first gear and the second gear engage 
one another. 

DE 19643559 Al discloses an angle drive, especially for driving or 
drives in agricultural implements. Here, two bevel gears are arranged on two 
axes of rotation which are positioned perpendicularly relative to one another. 
The shafts intersect one another, with the bevel gears engaging one another and 
being enclosed by a drive housing. 

DE 4445634 C2 describes a coupling which serves to establish a driving 
connection in agricultural implement drives. The coupling transmits torque. A 
coupling hub and a coupling sleeve are designed to freely rotate relative to one 
another over a limited angle of rotation so that a driveshaft, which is to be 
connected to the power take-off shaft of a tractor to establish a driving 
connection with an agricultural implement, is easily coupled by means of its 
connecting means to the power take-off shaft. 

It is an object of the present invention to provide a drive which, when 
used in an agricultural implement driveline, facilitates a coupling operation. 
The drive may be used to afford a driving connection with the tractor or 
individual drive parts with the main drive. 



In accordance with the invention, we provide a drive unit for driving 
agricultural implements, comprising: 
a drive housing; 

a first shaft rotatably supported around a first axis of rotation in the 
drive housing, a first shaft end of said first shaft projecting from the drive 
housing; 

a first gear arranged on the first shaft, said first gear being axially fixed 
and rotatable relative to said first shaft to a limited extent; 

a second shaft rotatably supported around a second axis of rotation in 
the drive housing, a first shaft end of said second shaft projecting from the 
drive housing; 

a second gear firmly connected to the second shaft in axial and 
rotational directions, said first gear and second gear engaging one another. 

An advantage of the invention, which includes a connecting means with 
rotational play integrated into the drive, is the elimination of the requirement 
for a separate connecting means with rotational play arranged in front of the 
drive. The input shaft and the output shaft of the drive are freely rotatable 
relative to one another over a limited angle of rotation. Thus, the components 
of a driving connecting means, which can be moved into corresponding 
positions relative to one another, are rotatable relative to one another to such an 
extent that a coupling means easily engage. A journal with a multi-spline 
profile and a correspondingly shaped bore, with the teeth and gaps aligned 
relative to one another, enable engagement by sliding-on and thus an easy 
coupling operation. The magnitude of the pitch differences can be selected 
such that a sufficiently large angle of rotation is available. Thus, with the 
output shaft of the drive being in a fixed position, a tooth of the driven drive 
journal coincides, by one pitch, with a gap of the splines of a typical driveshaft, 
which is standardised for power take-off shaft drives. 



Furthermore, a coupling with rotational play integrated into the drive can 
also be inserted into a driveline of an agricultural implement to enable a slight 
relative rotation of a driveshaft between an auxiliary drive and a main drive. In 
the case of implements having driven portions which can be folded into a 
position of rest while the implement is driven on a road, this measure can 
facilitate the operation of coupling the implement into the operating position. 

The first gear may be axially fixed between a first shaft shoulder 
associated with the first shaft and a first bearing. 

On one end face, the first gear may have at least two axially directed 
claws, and the first shaft include at least two radial projections. The 
projections engage the recesses between the claws, with rotational play. This 
design measure permits a limited rotational movement of the first gear relative 
to the first shaft 

In a preferred embodiment, the axially directed claws are provided at the 
end face of the first gear which faces the first shaft shoulder. The radial 
projections of the first shaft are arranged to directly adjoin the first shaft 
shoulder. 

The second gear is preferably axially held between a bearing and a 
securing nut connected to the second shaft. In the direction of rotation, the 
second gear is form-fittingly connected to the second shaft. This assembly 
enables any axial forces acting on the second gear to be transmitted to the 
second shaft Furthermore, torque can be transmitted from the second gear to 
the second shaft. 

The invention is preferably used in bevel gear drives. Thus, the first 
gear and the second gear are designed as bevel gears. 

The first axis of rotation and the second axis of rotation may extend at 
right angles relative to one another and intersect one another. 

Finally, it is proposed that the first shaft may serve as an input shaft and 
the second shaft as an output shaft. The input shaft, together with a driveshaft, 
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can serve to be connected to the power take-off shaft of a tractor. The output 
shaft serves to drive the tools of an agricultural implement 

From the following detailed description, taken in conjunction with the 
accompanying drawings and subjoined claims, other objects and advantages of 
the present invention will become apparent to those skilled in the art. 

Figure 1 is a longitudinal sectional view through an angle drive having 
an integrated coupling with rotational play, in accordance with the present 
invention; 

Figure 2 is a cross-sectional view through the coupling according to 
Figure 1 along line II-II thereof. 

Figure 1 illustrates a drive unit 1 with an integrated coupling with 
rotational play. The drive unit 1 includes a drive housing 2 with a flanged-on 
housing portion 3. The drive housing 2 has a first bearing bore 5 and a second 
bearing bore 6. The bearing bores 5, 6 are centered on a first axis of rotation 4 
and are arranged on opposite sides of the drive housing 2. The drive housing 2 
has a first shaft 7 centered on the first axis of rotation 4 and supported in the 
two bearing bores 5, 6 by two rolling contact bearings 8, 9. The first shaft 7 
has a journal-like first shaft end 10 projecting from the drive housing 2. A first 
shaft shoulder 11 and two radial projections 12, which immediately adjoin the 
first shaft shoulder 1 1, are likewise on the first shaft 7. 

A first bevel gear 13, on its end face facing the first shaft shoulder 11, 
includes two axially extending claws 14. The radial projections 12 engage the 
recesses 19 between the claws 14 with rotational play. The first gear 13 is 
supported between the inner race of the first rolling contact bearing 8 and the 
first shaft shoulder 1 1 of the first shaft 7. Thus, the first gear 13 is axially fixed 
and rotatable, to a limited extent, relative to the first shaft 7. 

The outer race of the first rolling contact bearing 8 is supported against a 
first securing ring 15. The first securing ring 15 is accommodated in a groove 
in the first bearing bore 5. The outer race of the second rolling contact bearing 



9 is supported against a second securing ring 16. The second securing ring 16 
is accommodated in a groove in the second bearing bore 6. The inner race of 
the first rolling contact bearing 8 is supported against a second shaft shoulder 
17 of the first shaft 7. The inner race of the second rolling contact bearing 9 is 
supported against a third shaft shoulder 18 of the first shaft 7. The first shaft 7 
is thus supported so as to be axially fixed. Any axial forces transmitted to the 
first shaft 7 are accommodated by the two rolling contact bearings 8, 9. 

The flanged-on housing portion 3 includes an elongated bore 21 
arranged and centered on a second axis of rotation 20. The bore 21 has a first 
step 22 and a second step 23. The flanged-on housing portion 3 also receives a 
second shaft 24. The second shaft 24 is centered on the second axis of rotation 
20. The second shaft 24 is supported in the bore 21 by a third rolling contact 
bearing 25 and a fourth rolling contact bearing 26. 

The second shaft 24 includes a journal-like first shaft end 27 projecting 
from the flanged-on housing portion 3. A second shaft end 28 includes a 
second bevel gear 29. The second bevel gear 29 is clamped in the axial 
direction between the inner race of the fourth rolling contact bearing 26 and a 
securing nut 30 threaded onto the second shaft end 28 of die second shaft 24. 
The bevel gear 29 is held by a set of teeth 31 so as to be rotationally fast 
relative to the second shaft 24. The outer race of the third rolling contact 
bearing is supported on the first step 22 of the bore 21 to rest against a 
shoulder. The inner race of the third rolling contact bearing 25 is supported 
against a first shaft shoulder 32 of the second shaft 24. The second shaft 24 is 
thus firmly supported in the axial direction. Any axial forces transmitted to the 
second shaft 24 are accommodated by the two rolling contact bearings 25, 26. 

The drive housing 2 and the housing portion 3 are connected to one 
another by bolts. Accordingly, the first axis of rotation 4 and the second axis 
of rotation 20 extend at right angles relative to one another and intersect one 
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another. Furthermore, the first bevel gear 13 and the second bevel gear 29 
engage one another inside the drive housing 2. 

The drive 1 has annular apertures between , the first shaft 7 and the 
bearing bores 5, 6 and between the second shaft 24 and the bore 21. The 
annular apertures are outwardly sealed by seals 33, 34. The seals 33, 34 are in 
die form of radial shaft sealing rings. The rings are positioned between the first 
shaft 7 and the bearing bore 5 and between the second shaft 24 and the oblong 
bore 21. Furthermore, the second bearing bore 6 is outwardly sealed by a cover 
35. In this way, lubricating oil is prevented from escaping from the drive 1. 
Also, dirt is prevented from entering the drive 1 . In order to replace the drive 
oil, an oil outlet screw 36 is provided. 

While the above detailed description describes the preferred 
embodiment of the present invention, the invention is susceptible to 
modification, variation and alteration without deviating from the scope and fair 
meaning of the subjoined claims. 

In the present specification "comprise" means "includes or consists of 1 
and "comprising" means "including or consisting of 1 . 

The features disclosed in the foregoing description, or the following 
claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 



CLAIMS 



1. A drive unit for driving agricultural implements, comprising: 
a drive housing; 

a first shaft rotatably supported around a first axis of rotation in the 
drive housing, a first shaft end of said first shaft projecting from the drive 
housing; 

a first gear arranged on the first shaft, said first gear being axially fixed 
and rotatable relative to said first shaft to a limited extent; 

a second shaft rotatably supported around a second axis of rotation in 
the drive housing, a first shaft end of said second shaft projecting from the 
drive housing; 

a second gear firmly connected to the second shaft in axial and 
rotational directions, said first gear and second gear engaging one another. 

2. A drive unit according to Claim 1, wherein the first gear is axially fixed 
between a first shaft shoulder associated with the first shaft and a first bearing. 

3. A drive unit according to Claim 1, wherein on one end face, the first 
gear includes at least two axially directed claw formations and the first shaft 
includes at least two radial projections, with the projections engaging recesses 
between the claw formations with rotational play. 

4. A drive unit according to Claim 3, wherein the axially directed claw 
formations are provided at the end face of the first gear, said end face faces the 
first shaft shoulder, and the radial projections of the first shaft are arranged so 
as to directly adjoin the first shaft shoulder. 
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5. A drive unit according to any one of the preceding claims, wherein the 
second gear is axially held between a third bearing and a securing nut 
connected to the second shaft and, in the direction of rotation, is form-fittingly 
connected to the second shaft. 

6. A drive unit according to any one of the preceding claims, wherein the 
first gear and the second gear are bevel gears. 

7. A drive unit according to any one of the preceding claims, wherein the 
first axis of rotation and the second axis of rotation extend at right angles 
relative to one another and intersect one another. 

8. A drive unit according to any one of the preceding claims, wherein the 
first shaft serves as an input shaft and the second shaft as an output shaft 

9. A drive unit substantially as hereinbefore described with reference to the 
accompanying drawings. 

10. Any novel feature or novel combination of features described herein and/or 
in the accompanying drawings. 
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